Increased ornithine decarboxylase activity and polyamine biosynthesis are required for optimal cytolytic T lymphocyte induction.
The objective of the present investigation was to evaluate the requirement for increased ornithine decarboxylase (ODC) activity and polyamine biosynthesis in the induction of cytolytic T lymphocytes (CTL). In this regard, we have utilized alpha-difluoromethylornithine (DFMO), an irreversible inhibitor of ODC. DFMO treatment completely abrogated Con A-induced NW T-cell ODC activity. Similarly, DFMO treatment reduced putrescine and spermidine biosynthesis 100 and 87% respectively by the end of a 48-hr incubation period. Polyamine depletion reduced the Con A-mediated polyclonal induction of CTL by 52 and 81% at 24 and 48 hr of culture, respectively. The effect of DFMO on CTL induction could be reversed by the addition of exogenous putrescine. These data indicate that the observed effects of DFMO on CTL induction were mediated through inhibition of polyamine biosynthesis. Therefore, increased ODC activity and polyamine biosynthesis are required for optimal CTL induction. Furthermore, polyamine depletion did not impair IL-2 production; however, IL-2-dependent proliferation was reduced. These data are the first to discriminate between the requirement for polyamines with regard to IL-2 responsiveness, rather than IL-2 production, during a primary T-cell mitogenic response.